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Derived from 2 applications. 
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2 Organic EL light emitting element with light emitting layers and 
Intermediate conductive layer 
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ODNIHH&RW 
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33/14 



FI 

H0 5B 33/26 Z 

GO 9 F 9/30 3 6 5D 
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(72)§g91# 


nun km 














(74) ASIA 





(54) *»ELJ»1Hlt?*«tt«n*fflV>&58Jiag|l 



(57) [en] 

[sua] ^.mmm^mih, ±m^-r>Mmmf^^ 

SEAS 2 r©a5^S«i2ir^(PiL 

TEMSftfcftrSimif 3t, nfe (lSnSlOO) (O 
4>f?5|jS£/§4 ifflE8ijl!««2i*NR]*ffi3i©mic 

Km*$&-ttt®.m 5 1 d»e>#«E lis*** 6 
j£$*vtv.5. w©^aEL»**^6iJs-»:7c*fctt 




[MM 2 ] MM 1 lce*0#ttE L»**-=FKlfe 
V^T S H&E*P B 1SSl<Dftn;&^ l^n^lOO-CfeS 

[«*« 3 ] Iff** 2 WE*<D#»E L***^^*5 

[«*«4 ] IS*! 2 fcE*fcfl>*r«E l***^(c*5 

5 J 2 KE«<&*"«E L***-T-fcj3 

1 £ #fl«»£T*aBMfeJi Sr^ffi LfcSg n 
8#«EL«*»^. 

ia«Sfc©HI^*H^»E I f 1 BB*«i«:*A/-C^aE$ix 

T, -*5c*fctt-*SE?0LfcrtSr4»«t1"S»* 
Sit, 

[«**7] «**6jCEttO«jfc««jC*5V^T, H9 

[»*«8] a*«7^E«c^**«tt^^3v^r, hJ 

l 0 ] if 7 fce«0>*#£«fc*5V*T , 

9SES^®^ i -# i <7>*fa#si i-T****g 

I=LN/n (A/m 2 ) = (LN/ij) 
= (LN/n) 



[0 0 0 1 ] 
[0 0 0 2] 

fljffl£*VC£TV>5 0 B6 (A) (B) fit, tiELI 

-f^«^fifcSiXfcX«;a7>f >Xe-2, Xe-1, 
Xe, Xe + l—fc, :(DXti7^fyXe-2 I Xe 

-l, xe, xe + i-^»txa[2agEasjxfc^h7 

^^YtSy^f^Ym-l, Yra, Ym+l-i, 
:tlf)Xig7^yXe-2, Xe-1, Xe, Xe + 
1 JztFiTSffi^'f VYm- 1, Ym, Ym+l-O 

[0 0 0 3] r^iglC^T, XYli(^)9^ ffig 

2, Xe-1, Xe, Xe + l-O-^MU0V 

i, xe, xe + i»-*cmmBE*:waii-a. 

LfcX*fc7-f ^Xe-2, Xe-1, Xe, Xe + 1 

SYSI^^VYm-l, Ym, Y + 1 •••«)— *|CE« 

Ym- 1, Ym, Y + l'-fdjlUESfcli 0 V ^TOp-f 
5o ^m-ct t), »J:5i:-*-6ffi«coiii*S:»*S*5 

[0 0 0 4] 

d/A-17cd/Atfcot 0 Z<Dtc$>, lO^yf 
W±<7>*®m\ H*S# (3 2 0 X 2 4 0) JEJUNE 

[0 0 0 5] ®S5ffjff8x^xyu^T'ii, jfeBfti&SN* 

(N>ioo) fcfts 0 MHftfctt*ft*jf 

SLo (n i t) ON«, i-ft*?t,, LN (n i t) # 

&mxhz 0 zotZs at^mnusmt. 

X I o" 4 (A/ cm') 
X 1 o" (mA/cm 2 ) 



-CfcS. ^ot, *to5WLo = 2 0 0 (nit) i [0 0 0 6] 

Lfc#S\ &OSlO*ffittS#&B"efc5o (77 = 1 I^ 1 ! 
0 c d/AG9<b#) 



N 


I [mA/cm 2 ] 


(£&&®ft0. 6 
cm'CDtt) [mA] 


1 0 0 


200 


= 120 j 


200 


400 


=? 240 


3 00 


600 


i= 360 


4 00 


8 00 


= 480 


5 00 


1000 


= 600 



x\ (a) jia7^^ fflr*7-r^«st^i5«Ei* 

T^*#<* JS**** 5 **"* - *. (b) *mSt£&A 
ft £0 

Ull»ft)i J 3 0 0ni ta±^St45^ wftb 

[0 0 0 8] ft*, ±StolBH«r«Bfc"et6«)«>ib 

EPO 7 1 744 5»#*Bfe*l/CV*5. rOEPO 
7 1 74 4 5tm ^JJVja^TFTfcfflV^TFT 
E»Lfcff*EL«ft§H^I!I^LTl*ao iB*©** 
§ 2 0 OMmfi, iHSftl 0 0 0 X 1 0 0 0£>x^*:/ 
Wfcll»LJ:5*:1-Sfc, ¥tt^ h 9 ******* 

fti^Srli^L^So ::©#frCMu TFTSrfflv^ 

htiSv\, fcr, T-r^^^-T ti^tiStftSfcfc^ V 

[0 0 0 9] *»W©Btttt. U * 

[0010] 

<&ih t * m \zm&*mmm.m *&t» x-irtE s n^a*© 

W: " &5cE?0 Lfc r £ 1" S 0 



[0 0 11] «o"C, *^«3ltS^«EL^ft^ 
«tt$ix^:«fi6i:4o-CV>5^e>, fcir^if, &&OX 
Vo, BMSft&i 0, B*<D»«sg*&Co £1"S 

flavin-, (#«38#i£*ra3«Efc*tf 

[0 0 12] &-t1"S^ ©^^jWS^nfSicLi:9 t 

«i«SrnffiF^1-S^*3ft s fc5dS, #«W"?WU 
^nfgleftStoo, K»«iftttPl^"CJ:v\ 0$^, 
*S£H-fc1-S^ *K»W-Ctt, tEIME*Wn» 
lefts too, l/n-CJ:v^fc», »*R3 

Htfto-cv^**, «*9>fv©«ttfcJ:6«E*T 
lii/nifcS. iot, *©»*MM#"C* 5. 
[0 0 13] ffi*<D*ftSE"Ctiu 

««*iAiS<iftO. JWtt^ttK?^/<-iC-CB 

tt, l/nt49, t #'> 

fSVGA (M3H»8 0 0 X 6 0 0, 1 0 

M mX 3 3 0 u m) £Lht bT1B"C*><5o 
[0 0 14] H**^«rfT5fcOJ-li, B*^K 

t«ft*lcB*1-5»«»*C 1 toa-C36*5*«» 
t o=Ro • Cl#*#<, ^C^ S-«l 0 M S fcfto 

*a*t, »B*«K:3tl»*tH"Cv^fc D **W-Ctt, Co 

t 1/ntftSo fcX, Wtftlit o=Ro • (CI 

/n) fcftu, isaicjsaFL, «iii**tjisait-ctT5 

:^s-ess D ft*. cittCotB-^tt4<, B» 
^SCtctJ:** 5 . ci=Cox (K*9Rft) mgtft 

So 



V 



[0 0 15] B±^*5^T, flEL^$^!rMt 

[0016] *fc % an*si:-*Bo<t>m«««^T 

mtt***^ t < k t »«tt*r«*i-5 r t # 

J:9ff*L<tti o'sUifttiti* ?vxb-?*ffi 

[0017] ««©<ft*fciE^ftflfi: L 

T s WO 9 5/0 6 4 0 0#3^ftbiX"Clr^5. Z<DWO 
9 5/0 6 4 0 0»tt, fcisr 

[0 0 18] 

#filLrE«Sixfc|»lBi:4«»|Ri««3i, nft (l 
^n^l 0 0) 4>*n*«J|4 ffiE3n«S2 

(tiELM^6) AS-SctcEW, o^«9> XisJ: 

[ooi9] amM2ii, 

rfi]«S3(i, Y®&7-T^Ym, Ym+ 1 LT HE 

6o t t 3 «i4lt 3*ttS:itA5^^t^ Yli 



7-fVYm, Ym+l-^Xtl7^>Xe, Xe+1 

ttE«i*Jtl"0*So wilSr, E (e, m, n) , E 
(e, m+1, n) , E (e + 1, m, n) , E (e + 
1, m+1, n) -il-*. 4*5, nlt^lj^e+fC^ 
££ftfc*HWWio»*:«U **Jt«t8-e«t rij 
T'kS. *fc, #**6 4>«>4>n««J|E (e, m, 
n) , E (e, m+1, n) , E (e + 1, m, n) , 
E (e + 1, m+1, n) .»fl\ M**- 5®« 6 <Z>* Pfl 
iliE (e, m, n) , E (e, m+1, n) , E 
(e + 1, m, n ) , E (e + 1, m+1, n) -frh 

*feMHt3ft-C^a. t>^:i «9> ffllUE (e, 
m, n) , E (e, m+1, n) , E (e + 1, m, 
n) , E (e + 1 , m+ 1 , n) -tWl-eTK^t 

«ctt]E?Lt:ttA-e«\ tt*<o±*B«^tt*^«:ttA 

MrJBi**rfc#-C*5fci:t>fc % ¥$#/&JROgL£ 
■frfcfflv^ 5. #«Ji5tt* Ytft7'f>'Y 

m, Ym+l-iiXti^^Xe, Xe + l-i:©S 
M-r5@RFf (#iB**) fc*3V*T, Y^i^VYm, 
Ym+l-itlBSimiE (e, m, n) , E (e, m 
+ 1, n) , E (e + 1, m, n) , E (e + 1, m + 
1, n) -£<7>Pdh E (e, m, n) , E 

(e, m+1, n) , E (e + 1, m, n) , E (e + 
1, m+1, n) -'tXmW74>Xe t Xe + l-i 

[0 0 2 0] r-T% #®ffi2, 3&J:U<4Mfl*«J|4 

9, S^mffi2, 4>mWM4 43JLlF»M«4i3^ ¥ 
JtiLTtt, #*L<filO£JLfc, iOff*L<*±l 
1 (fc^r^^ jE?L^AS, iETL^S, 

[0 0 2 1 ] H2lt ±EH 1 co^^B l o wtffffi 



wtilCctO, + P^*)f 4£ 

ftft(Cf*S iOx (l^x^2) , SiNx (1/2^ 
x^4/3) , Si ON, S i A 1 ON, S i OFfc£ 

^!)«>oH^, tfyv'yv* t&ftttIR 
Ofe lc fc ^{NTC fcottllj«m5 WW* a* 
*>ftf*J:i\ ff*LVMfcffiSL«\ 1 0 16 Q • cm~l 0 
5 Q • cmT'fcSo tztZ-fc, a-S i , a-SiC, 
a-Si NfrifT'fc «fcV\ 

[0 0 2 2] kZ*>X\ iitt^Sl OOlJjg^ 

(1) SWBffi^8tK*5<t^^-^DX 

(2) attt^iiJiiBlftrawiW^i^^-^in 

X 

(3) ^«%*HSr^tf^«SoSiK ( (4) *&A;X* 
n + llEl*f9igU 

(4) 

(5) jwnuiofm ( (3) o«Rtt^fr» 

(6) UitXfi 

ttoT. fct^tf, (3) *20*0iSi-l*tt (1) "* 
(2) - (3) - (4) - (3) - (5) -» (6) £ft 

[0 0 2 3] K±iS*«»*ftO»3txa-e*5^, ft 
jfe^S^olSiS^fetcJt^, (2) *5J:t5 (4) oii 

jc-r5^r5^^X-fo!9> ^«lifftl<tt70 
KK±-e«)5. rtU^^ ^L<li2 0nm-0. 

aiwtwwss <t o »• s *vr v * * r t 

[0 0 2 4] flilltli: Uttt, Irt 



©Pi*»#/Nl*»* 

© p s»«tt / n m 

[0 0 2 5] ±eSiH«STtffc#*U*©tt* ftfl"^ 

littfil n-Zn-08ft»BTfe5. fifc, #4 
KlTOBltff*Lvs »*Lv>jB*K4feJlltt. m^S 
AtttfcSMg : Ag^, A 1 : L i Mg : L 

IthZ-tt, BaO, SrO, L i 2 0, Li CI, Li 
F, MgF 2 , MgO, CaFjftWtU^ttA 

i, PiSi, PiCdTe, PSCuO^if-efeSo 
#*U*Nfi#*{m. Nla-Si, NlSi, N§« 
CdS, NlZnS^m^o PS^fcftNM^l 

ttift^^ur, #£li^<dmu ^yry-i/yt^ 

[0 0 2 6] [S2iMl] H4Hi2Slil« 
0^ftgfi2 01*. 3otO»fi|^ (1) (2) (3) 

©tIBiSiE (e, m, 1) £<&Bfc3fra»#**:# 
i--5*«W5Sr^«EU HMft** (1) 
£ o ¥|H*«]|E (e, m, 1) ft, ^g^nfc^fe* 
iF- (2) 07»:fc5timtlE (e, m, l) t» 
«S*l-C^* D tPmiE (e, m, 1) 13, %<D_t 

mzhz*mmw§E u, m, 2) t<om\^m&yt 

■ *r#"f-5*Wi5*:^«EU ^ffi*^ (2) fc*j£L 
TV>5o ^ra^mSE (e, m, 2) ^s^n^¥ 
ffi^T- (3) OTSPt-feS^K^SlE (e, m, 2) 
tgft^iltV^o *iffl»lSE (e, m, 2) tt, * 

fii5^SU JltfflC*^ (3) ^*^LTV>5 0 4 
r^ibtO^ffi^ (1) (2) (3) iCO^TIig 

[0 0 2 7] &oT, ^<0*2*tt»«O»ric^*5V^T 

2ftC>4 1 P B ^miE (e, m, 

*5 36S4-BH^tHW««E (e, m, 1) , E (e, 



s 



m, 2) £&/vx~mnzmmzrLx^z>frb, asm* 

[0 0 2 8] 

[HftW IMM&lll 2 5mmX 7 5mmX 1 . lm 

mot^XM7^ifi±i:iTO (<<yi/<y2±?-y* 

K) Ig?: 1 2 0 nmiiltTfc^t)©^^ 
^gtSirtfco TOSrl 1 Oumtry^ 9 0 M 

(12 0mm, *Stt6 0 0*-Cfc5 o ftli, JUKHfiftR 

fe5V2 5 9^xfy3-H:tl. 2 u mC0RJ?T'K 

V2 5 9^&«5flNH6IHI«r9RK{bL^. 
[0 0 2 9] :WV2 5 9l±j:7t M/^X K 

frKRU 115 (A) (OZitmU'+t-^tmZto 

«Sr8 0 e CoiaS-ci^ra. WiLfcf*, (A) (7) 
|&£Lfc 0 #fcjh,fcfc<&ttB5 (B) <0»ffi*:fcoS« 

[0030] &ic s ;©lg^^y/oW;^-/u 

a&MSHfcBSU 3o(Djg$ajp^-Mc(±, MTD 
ATA (4, 4', 4' f -hV* {N- (3-**/l'7 
a:~/U) -N-7oi^/VT^ y } h y 7xr:;U7 5 >) 
i:NPD (N, N'-^- (1— t-:7?W) — N, N' — 
^7x^-4, £Alq (8-t 

1 0" 4 ^T^Lfc o 

[0 0 3 1] *fC x MTDATAAUO#-h*»URi 
U KHC 1 2 OnmOjETLaA^^SiKUfco N 
P DA 0 h Sr*DlR U IflOn mOjETL^^l 

ilRlfc, Al qA^-b^WU RJI4 

Onm05**a*»«U SbK, MLitAlq^ 
1 : 1 (0^/Ht-ei^^^Lfc 0 wOA 1 q : L i Hi 

[0 0 3 2] «±<0«KSrfTofcSfi (H5 (D) 

[»]*«■*>-»£ LT I n-Zn-0£l 1 nraRgl 
fco I n/ (I n/Zn) T^ftSS^itO. 830 

^y^Bl*l. 2W/cm\ Ar : 0 2 0*^lt 1 
0 0 0:1 *r#ffl«£ LTgJilL*:, 

[0 0 3 3] «±©JWS:|»^fcJtS«:KffiJ5# 
ffi^fCIt, MTDATAA^- hSriPfRU Rff 



1 2 OninOIE^LaAJiSrKIRLfco NPDA9 

1t 0 Al qA!)^-h^»U HII¥4 0nmO 

JBttJIfrftRU Sfefc, &JiL i iA 1 q£l : 1 <D 

* (B8p* h^-fy/^-xi ITO^h^^^Cl 
Itft5J:5t4 0 0Mm^y^ lP|3 0 0/im-e 

2 0 ftT^S. ) Srd»»+-Cl. 

«L> Ptitlfc. ft*£ixfc»jfe**« 

a) (omm\ms (e) -c^sttfct^-efcs. 

[0 0 3 4] a±-ef^»*r»x.fcis, 

iTo^f7^^Ti:i5v^iiu *m*WBfc 

m\ »g 2 1 0 n i t £#fc 0 *5fe»*tt 7 c d/A 
[0 0 3 5] [Jtttfl 1 ] Jttfc{SJ 1 fl* IHXWI**tti' 
U I n-Z n-Otra*e®*5j;^2®a©jE?LaA 

^7 P ^T^0lfi|I, »a-e*)5ITO^h7>f^T 
(£7. 3 5V^W0U:t:5, ljS^3mA/cm 
\ Kftl 0 0 n i t J6*»*tt3. 3 7 c d 

/ATfcofc, »±ori:^ib, jtlfi«l<0*^f±, m 
ffiiSH:tt«llc»UTfi2»fc4§^ 8%»**siti)2 

[0 0 3 6] tHt£W2] 3afiW2ii*BB»«»^2tt 
*>»£-efc* D Hffi^Jl <t[^«lCLT2Iel@(OL i :A 

^^Itln-Zn-O^10nm»tf: e In/ 
(In + Zn) -CSSilSW^JtO. 8 3(DIn-Zn 

^1 1 . 2W/ c m\ A r : O^ftjgtit 1 0 0 0: 1 <D 

[0 0 3 7] K±o»RS:l**.fcS«S:JCffiJK» 
^©S(Clt> MTDATAA9#-hSr*PjRL, KJ? 
12 0nmOHLaAiS:l!iLfc D ^(C, NPDA>9 
^-h^OUSt, R«l 0nm©jEfU6«lS:»RL 
tz 0 A 1 qA0#- K«riD3fcU gS4 0nmW 

«*«S:KRU, $ i t A 1 q Sr 1 : 1 O 

^ (|PXh7^7'/^->'ll ITOxhy-Y/l:! 
a^45J:5^4 0 0 Aemfc p y^ PiPl3 0 0/imT* 
2 0*R»t6>h-CV^5 D ) fcjWtTl. 8^m^R/fT* 

[0 0 3 8] K±-cfPBfelft*.fc*5, r©***^-W«) 

^-Cfe^) I h7^^T^0®ft(c: x ^<i-C^5 



t 



i to* Y7^-f±x\^2 sv&aianu 2&<D*mm 

cm\ gS3 0 3 nit^t o Hft^tflO. 1 
cd/AT'fcot e J^iOct^lC, CO^te^J2T^ 

Xlfll, |0l«2©»JHlE«-e#6*t6IWEtt*ft* 

ti2. 02, 2. 9 5^^ *WEflsrari*-c 
[0039] mmm 3 ] rntm 3 rttHB*Wi* s M 

g : A g (Dmmm/ In-Z n -0*MfiWtMH*>« 

U Alq:L i/I n-Zn-0#lltt8ftft«^« 
^^B*«BIS^**9^ % Mg : Ag©g»g/I 
n-Zn-OW»tt8ft»ll!^V^i:l^»4o 
fc. Mg : Agtt, ifSnmt'fc^ Httft*£J:9 

f^L^ 0 ^ofm#«Hnaia*^6o%"efco 

Bitii:ttWt^l4^fc^5» fl«*K 3m 
A/ c m\ iSl56ni t fc»fc. 3£#$)^f2 5 . 
2 c d/At*fcof: D 

[0 04 0] ELL©* 5 1-> &i&^a s &RjS»K&*JE 

[oo4i] 4 ] n%0y 4 tt*pfl*s«S£»ff 

i-2>&%3t%M<»&\XfoZ>o 2 5mmX 7 5mmX 1. 
lmm(0t^^7«i^ITO W^^^ 
yt*t>f K) ES4rl 2OnmKHLT*5t>0*r3i 
WXftSS^L^ :(7)ITO§r2 5mmX3 0mm(O 

reoSL ltf>gffi£2 0 O f C<0fiST-*D!lfcU V2 5 9 

[0 0 4 2] &|C, :©V2 5 9i±lC7*H/^h 
£RS£U 2 OmmX 2 5mm©BP^-^a*i 



0 5>tTofc 0 

[0043] ~<Dmw£ftmfc±>t&'&&xv^-x& 

v-) -1, 4-7x^l/y^M , (MEH-PP 
V) Sr^tSfc (Synthetic Metal^ ^6 
6*. 7 51, 1 9 9 4« (CttV^rtUfc, MEH- 
PPVOl. 5fift%^*^^$£9 3iS7tl£l 2 
OnmK^tfCo rixSrJtS1'-e8 0 , C-C(£J(IU £k 
(c. :»it:Alq 

ligflc) fc&JRL i <01 : lOSfcH^SAgi: LT2 
Onm, JCgSK*Lfc 0 :OAlq : L i StefirF&A 

[004 4] »±oKRS:<TofcKSS:KSJR#ffl^W 

SltWMttLfc. ^tT, Efre»«S^-SPi:UTI n 
-Zn-0£l 1 nmfflgLfco In/(In + Zn) 
T'SSftSIR^BfcO. 8 3© I n-Zn-O^^ 1? 
y^-yy hfcjgv**/*:/* y y^UAl. 2W/c 
m\ A r : 0 2 ©ft8(it 1 0 0 0:1 (Dg&tf* £#ffl 

[0 0 4 5] ftfc, «±<DlMfc»*fc£fi±fcSfcfc 
MEH-PPVOl. 5**%W*^^^»»5^t)** 
|^l2 0nmSllt I^S^SOtT^i 
U ^^lC0±|CAlq 

VXDAl&m ^ILiOl : l^s^m^aAi 

HT20nra, KS^#Ufc 0 ML i Blq?: 
1 : lW*yUjfClRl««»bfc. I n«r»«ffl 

omfiic, nffi-cfcs i Totn i vstsmhu 

/ c m\ ME 1 4 0 0 n i t &#fc 0 «*8b*f44 . 
7 c d/At'fcot 

[0 04 6] [tfc«« 2 ] 2 l±S6*Offitt*3t* 

5. 2V*WftlLfci-5* «S«K3 0mA/c 
m\ »*7 5 0 n i tSrfffcp **a*»2. 5cd 

/Affcot MM1 4 it 

RW2(Ctt;^ «E*«»2»fc45^ ^*^^ 5 B§2 

[0047] m^^tm^m^t^mmf-fom^ 
ttottMt] M2ooni t xfemumwi-eMfii#&* 

3 o o^MtcWWco W«^fi4 o o 



[0 0 4 8] ftfc, *5SWJi, l!9f£ilJ6^l£KIB£$*i 
tf. fciitf, »l*5J:U 5 »2||ft«ffiT-tt, Mid <* 

mi^f^T*^U^4 ] (-loco^^#l;l4 

S-frfcflS, 4 (DKntt % 10^010 0 

0 OO^fflft^fcfttfftET'fcSo 
[0 0 4 9] Sfc, #fill5©Ji*rt^OV^tt, 
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